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Abstract: Given the variety of exercise programs available for people with Parkinson’s disease (PD),
such individuals may struggle to make decisions about what exercise to perform. The objective
of this study was to assess the usefulness, satisfaction, and preferences regarding participation
in a PD-personalized educational and exercise boot camp program. Attendees participated in a
four-day program consisting of exercise sessions, workshops, and social activities. We collected
demographic and clinical information. We assessed satisfaction and preferences immediately after.
At one-month follow-up, participants assessed usefulness and changes in exercise habits. Eight
individuals diagnosed with PD, with a mean age of 59.5 ± 6.8 years, participated. All participants felt
“very satisfied” and likely to attend future events. The two favorite sessions were: cognitive stepping
and dance-based movements. At one-month follow-up, participants considered the program “very
useful” and reported changes in their exercise routine. Our results suggest that the boot camp
program was considered useful and capable of influencing participants’ exercise habits.
Keywords: Parkinson disease; personalized medicine; clinical exercise; exercise prescription; boot
camp; physiotherapy
1. Introduction
Parkinson’s disease (PD) is a neurodegenerative disease that results in a gradual
reduction in activities of daily living and quality of life [1]. Increasing evidence suggests
that individuals with PD benefit from continuous ongoing exercise to improve and maintain
physical functioning and help them better manage the disease [2,3].
As such, people with PD are currently encouraged to play an active role in self-
management and acquire the exercise tools in their community to manage their disease [4].
Yet, there is a variety of rehabilitation, exercise, and physical activity programs that are
now available for individuals with PD. Some of the more common approaches highlighted
in recent literature include amplitude-based movements [5–8], dance [9–11], Tai Chi [12,13],
Qigong [14,15], Nordic walking [16,17], boxing [18–20], and aquatic exercise [21,22].
Translation of therapies into practice in the community setting has, however, proven
difficult. Engaging in a regular rehabilitation and clinical exercise interventions and
guaranteeing ongoing adherence requires finding the proper program that really fits the
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patients’ needs and preferences, as well as bypasses common perceived barriers to exercise
in PD [23,24].
Just telling people about the benefits of these exercises and expecting them to make
decisions is debatable. Making the choice about which type of exercise programs to
perform, understanding the evidence, safety issues, and the adaptations needed for each
program [25] may be difficult. Considering the benefits of such programs, there is a need
to overcome these translation issues.
Several lines of evidence have suggested that boot camps represent an effective and
useful means of teaching [26,27]. Despite knowledge of this success, few studies have
investigated the usefulness of delivering exercise education via boot camps for individuals
with PD.
No study has attempted to encompass the range of these different approaches all
in one intervention or program in PD. Providing access to a boot camp program that
provides participants the opportunity to familiarize themselves with types of exercise
programs while guiding them as to what works best and potentially guiding their exercise
choices may be of critical importance. Here, we present a PD-personalized educational
and physical activity boot camp program that provides participants the opportunity to
familiarize themselves with common evidenced exercise programs.
Our primary objective was to assess the patients’ perceived usefulness (or helpfulness)
and utilization (or how much they changed their exercise routines and made use of the
knowledge) of the program to facilitate exercise choice and lifestyle behavior over time. Sec-
ondary objectives included the assessment of satisfaction, preferences, and adverse events.
2. Methods
2.1. Design
We used a single group pre-test and post-test design.
2.2. Sampling and Recruitment
The sampling method selection was non-probabilistic by convenience. Following
European Parkinson guidelines regarding the recommended number of individuals per
group [3], we included eight individuals with PD, invited via email from a Parkinson’s
patient association. All participants had to be able to ambulate independently, able to
tolerate a minimum 1 h of exercise, and able to attend all 4 days of the boot camp. Care
partners were also invited to attend.
2.3. Participants
Eight individuals with PD (5 women) participated in the program with a mean age of
59.5 ± 6.8 years. All participants were participating for the first time in a boot camp. The
participants’ demographics and clinical characteristics can be found on Table 1.
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Table 1. Participants’ general and clinical characteristics.
Participant Gender Age Time since Diagnose Main Problems Perceived Health (Now andCompared to Last Year) Fall History
1 F 66 10 years PD
My inability to help my husband in a casual
spontaneous way
The lack of reliability and independence
Fear of loss of mind, dignity, feeling powerlessness
Fear of falling
Dyskinesia and appearing to be drunk
Poor, the same as last year 1 fall outdoors, 2 months agoNear falls occasionally





Very good and about the
same
1 fall outdoors 6 months ago,
couldn’t get up.
Near falls occasionally
3 M 59 8 years PD Stiff neck and bad postureWalking Good, about the same
No falls
Near falls occasionally
4 M 60 8 years PD
Walking indoors
Walking outdoors
Time management & relaxing
Good, somewhat worse than
one year ago
Frequent falls. Weekly, don’t
pick my feet up.
Daily near falls
A little fear of falling
5 F 57 4 years PD WalkingWalking and talking








Driving, being able to see in the dark
Fair, much less now than a
year ago
2 Falls last 6 months
Near falls once per week
7 F 60 1.8 years PD
Night (early morning) and morning stiffness
(pre-medication) OFF phases Lower back and
sometimes neck pain
Memory/ Concentration—recalling names or a
particular word
Being able to stay focused on one thing




Some fear of falling
8 M 45 9 years PD




Good, about the same No FallsNear falls occasionally
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2.4. Ethics and Procedures
This study follows the principles of the Declaration of Helsinki. The study was
approved by the Egas Moniz Research Ethics Board. Participants completed an informed
consent form before starting the program and received an information sheet explaining
how their data would be used.
2.5. Program
The boot camp program consisted of four days of training featuring sessions that were
30–60 min each for a total average of 4 h per day. The boot camp began with an overview
of general group goals based on a pre-assessment questionnaire. After, it focused on
alternating between exercise, educational sessions, and social patient–family interactions.
See Table 2 for topics presented on each day. To provide an engaging educational experience,
therapists used various formats to teach, including multimedia presentations, hands-on
activities during lectures, exercise sessions, and interactive discussions (question-and-
answer periods that allowed participants to learn from the therapists but also from each
other). The tips and tricks sessions, for example, included trying the cueing strategies
taught and exploring solutions for better management of issues associated with PD reported
on a pre camp questionnaires. Presenters’ slides and tangible information to easily reference
later were shared with all participants.
Table 2. Description of the boot camp educational and exercise sessions’ topics.
Days Educational and Exercise Sessions Format
Day 1
One-on-one brief assessments and introductions Education
Exercise in Parkinson Disease: why, what and how. Education
Introduction to variety of exercises. Practice
New exercise ingredient in PD: cognitive-motor training. Education
Cognitive Stepping with amplitude-based movements. Practice
Day 2
Review of Day 1, goals for the day Education
Changes in voice, communication and swallowing in PD Education
Voice, Breathing & Movement session Practice
Educational session: Walking/freezing/talking difficulties Education
Walk & Talk dual task program Practice
Nordic walking with integrated voice training session Both
Day 3
Review of Day 2, goals for the day Education
Hydrotherapy: impact on mobility Education
Exercise Session: Using boxing for mobility and voice
training in PD Practice
Tips & Tricks for transfers in daily life and exercise Both
Exercises for transfers: rhythm, amplitude & speed Practice
Day 4
Review of the Camp, future goals & community resources Education
Tips & Tricks for bypassing barriers to exercise. Education
Goodbye Drum-based dancing activity Practice
Adapted Tai Chi Practice
‘Take home messages’ test activity Education
The exercise sessions included practicing examples of amplitude-based interventions [5–8],
Nordic walking [16,17], multitask cognitive and motor exercise challenges [2,28–30], hydrother-
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apy [21,22,31] and tai-chi [12,13], dance-based movements [9–11], as well as a boxing
session [18–20].
All sessions were delivered in a group format. To guarantee safety, two volunteers
were available to provide support to people if needed. The intensity of the physical activity
sessions was delivered according to patient’s tolerance and started ranging from a low to
moderate intensity of aerobic exercise (40–60% HRR (or VO2R). Due to the group format,
patients were taught to self-assess and monitor their effort throughout each session. The
volumes of the aerobic based sessions were ≥30/40 min of continuous or intermittent
exercise per session based on the exercise recommendations in European guideline for
physiotherapy for Parkinson’s disease [3]. The program was led by a physiotherapist and a
speech therapist with specialized training and experience in PD (Josefa Domingos and John
Dean). A local physiotherapist was invited to the program to be able to carry on exercise
classes if requested by participants.
Social activities (e.g., mealtimes, resting breaks) promoted interaction with peers and
contributed to peoples’ feeling more acquainted with each other, adding to a positive
group dynamic.
2.6. Data Collection
Participants completed an online pre-assessment structured questionnaire before the
program, a post-assessment immediately after, and a one-month follow-up.
The pre-assessment collected general information on demographics, top 5 clinical
problems, past medical conditions, disease management strategies used, current exercise,
preferred exercise modalities, and perceived barriers/facilitators to performing exercise.
The pre-assessments also inquired about the participant’s goals and expectations for at-
tending the boot camp.
Immediately after the program, we assessed satisfaction, preferences, and any adverse
events via online anonymous questionnaire. Patients were asked to rate on 4-point scales
how satisfied they were with boot camp (1 = not satisfied, 2 = neither, 3 = satisfied, and
4 = very satisfied), whether they would recommend the program to a friend (1 = Yes,
2 = No, 3 = Maybe), and how likely are they to return to a similar program (1 = very likely,
2 = likely, 3 = neither, and 4 = unlikely). They were also asked which sessions they preferred
(1 = Educational sessions; 2 = Dance-based amplitude movements; 3 = Voice & Breathing;
4 = Boxing session; 5 = Walk & Talk dual task training; 6 = Cognitive stepping program;
7 = Hydrotherapy activity; 8 = Nordic walking; 9 = On the floor activities; 10 = Drum-based
dance activity) and if there was any type of problem encountered during the program.
A follow-up anonymous questionnaire emailed to each participant one month after the
boot camp asked the participants to assess the perceived usefulness of the program in the
management of the current participant’s exercise habits, as well as to assess the utilization
(or how much they changed their exercise routines and made use of the knowledge and
experience of the bootcamp). Usefulness was assessed based upon the patients’ perceived
(self-reported) usefulness of the program. Patients were asked to rate on 4-point scales how
useful the boot camp was in helping them manage their current exercise habits (1 = not
useful, 2 = neither useful, nor useless, 3 = useful, and 4 = very useful). Utilization was
based upon changes in exercise habits that were made after the program.
2.7. Data Analysis
Data were extracted to a spreadsheet. Using the IBM Statistic Package for the Social
Sciences software, version 26.0 descriptive statistics were adopted to analyze data.
3. Results
Participants most frequently reported their expectation for the boot camp was to learn
more about specialized exercise. See patients’ exercise habits and expectations for the boot
camp in Table 3.
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Table 3. Participants’ current exercise habits, perceived exercise barrier’s, facilitators and expectations for the boot camp.
Participant Current Exercise Habits Perceived Barriers to Exercise Perceived Factors That WouldFacilitate Exercising






Average time: 15 min
Fluctuations in health Caregiver/partner are supportive,accessing instructors with PD expertise
“To try to find a way back, relearn
how to exercise, get a shared goal.




Which: walking, ball activities.
Frequency: every other day
Average time: 20 min
Poor coordination
Fear of looking silly
Accessing instructors with PD expertise
is difficult
Perceived benefit and visible
improvement after exercising, able to
work out during working hours
“Improve my coordination and




Frequency: cycling twice a week, walking every day.
Average time: 60 min
Fluctuations in health
Not easy to access specialized exercises
Perceiving benefit and visible
improvement after exercising, accessing
instructors with PD expertise
“To understand what exercises
would be best for me, also being





Frequency: 1 per week
Average time: 45 min
Fluctuations in health
Lack of time to exercise
Always something to do for
Parkinson society
Perceiving the benefit after exercising
“To access the “feel good factor” &
challenge myself more, see what I
should do for exercise”
5
Current: yes
Which: walking the dog
Frequency: Daily
Average time: 30 min
Fluctuations in health
Lack of time to exercise
Job restrictions
Accessing instructors with PD expertise
“I would like to gain knowledge
and further my skills in managing




Frequency: 2 times a week
Average time: 60 min
Fluctuations in health
Lack of confidence exercising outside of
rehab setting
Weather conditions
Living in a rural area without access to
specialized care
Perceiving benefit and improvement
after exercising, easy access to the gym
or exercise facility, accessing instructors
with PD expertise, fun things in group
with people fitness same as me
“To boost confidence and fitness
levels, in fun environment”
7
Current: yes
Which: Parkinson Choir, Conductive Education
Frequency: choir 1 per week; education 1 per month
Average time: 75 min
Fluctuations in health
Fear of falling, effect of weather
conditions
Caregiver/partner being supportive,
easy access to the gym or specific
exercise facility, accessing instructors
with PD expertise
“To identify a daily/weekly exercise





Frequency: once a week
Average time: 60 min
Fluctuations in health
Lack of time to exercise
Lack of interest
Job restrictions
Easy accessing to the gym or exercise
facility, accessing instructors with PD
expertise, able to workout during
working hours
“Get tips for getting fitter and do
more specific exercises”
J. Pers. Med. 2021, 11, 938 7 of 10
3.1. Percieved Usefulness and Utilization
Participants considered the boot camp very useful (seven in eight; 87.5 %) and useful
(one in eight; 12.5%) in managing their current exercise habits. At one-month follow-up,
seven participants reported making changes in their exercise routine after the boot camp,
and one participant said, “Not really changed anything; I need more time in my day”.
The participants that made changes mentioned specifically: “I do exercise more frequently
now”; “Introduced the “power” breathing that I learnt in the program”, “Taking daily
commitment to exercise seriously”, “Joined a gym to do more exercise”, “I do more walking
periods and cognitive games”, “I started Nordic walking” and, “started sessions with the
physiotherapist involved in the program”.
3.2. Satisfaction
After the program, all participants had favorable feedback, with all (100%) feeling
very satisfied, likely to attend future events, and “would recommend to another person
with PD”.
3.3. Preferences
About six in eight (75 %) participants felt that many of the exercises and activities
were new to them. The two training sessions that participants enjoyed the most were: dual
task cognitive stepping (six in eight; 75 %) and dance-like movements (six in eight; 75 %).
The two sessions that participants enjoyed less were: Nordic walking (two in eight) and
boxing training (two in eight).
3.4. Safety
No falls, major injuries, or adverse events occurred during the program. One patient
could not attend boxing sessions due to a superficial finger injury.
4. Discussion
Our study aimed to assess the usefulness, utilization, satisfaction, and preferences
regarding participation in a PD-personalized educational and clinical exercise boot camp
program. Based on our results, the boot camp was perceived to be useful by all eight par-
ticipants with mild and moderate PD. Overall, seven out of eight participants referred they
had made changes in their exercise routines one month after. The patients reported high
satisfaction levels and there were no severe adverse events. Given the benefits of ongoing
exercise in PD and the number of current options, the importance of offering guidance for
safe, PD-specific, exercise programs for this population cannot be underestimated [18,25].
Importantly, this paper could help pave the way forward to delivering personalized exercise
education through online boot camps during the COVID-19 pandemic crisis.
After the program, the patients were highly satisfied. Several positive aspects may
have contributed to the high patient satisfaction reported. First, the information from the
questionnaire prior to the program allowed for better tailoring of the program to all the
participants’ needs. Besides clinical information on health status, the questionnaires also
provided with logistical information based on questions such as “What would be a good
time for you to start the activities?”, “If you are bringing someone, please tell us who and
what would you like them to learn from the boot camp?”, and “What topics and activities
would you like to be addressed in the boot camp?”. Personalized exercise programs that are
appropriately designed and delivered increase patient satisfaction with care options [32].
Shared goal setting should always be considered during the initiation and implementation
of exercise interventions. Second, intrinsic motivation, via experiencing the actual benefit
of each exercise, and enjoying participation are important factors for long-term training
adherence [33,34].
The ability to try out the exercises can make a significant difference in one’s ability to
judge the preference, usefulness, and long-term utilization of the varied exercise options. It
ultimately determines the degree to which individuals can judge information effectively
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and use it to make smart exercise selections. Third, delivering the program in a group
format allowed participants to experience the beneficial effects of social support and
motivation from fellow patients [35]. Fourth, most of the participants (six in eight; 75 %)
felt that many of the exercises and activities were new to them, even though all participants
were already doing some sort of exercise on a weekly basis. They reported initially having
clear expectations for the boot camp to gain more knowledge on specific PD exercises.
Accessing specialized care was considered initially as one of the most common factors that
would facilitate exercising (six in eight participants).
Implementing such a program was not without some limitations. First, some patients
might not have future access to personalized exercise programs presented. As such, we
invited a local physiotherapist to the program to help ensure that participants would have
an opportunity to access specialized care if needed. This was an innovated solution to
facilitate access to personalized care. Interestingly, most participants preferred to include
changes in their daily routine activities with only one preferring to book sessions with
the physiotherapist after completing the program. However, measuring the knowledge of
participants immediately after the program would have brought better insights concerning
reasons for change or no change (utilization) one month after. Second, even though
participants were told to invite their families and caregivers, only one participant decided
to bring a caregiver. Nevertheless, all participants were confident that they could contact
the physiotherapist any time they needed additional information or insight. The influence
of the caregiver should be a key factor to be better explored in future programs. Third,
the group format imposed some safety concerns. We limited registrations to eight people
with PD to assure a safe and efficient setting according to current recommendations [3].
Fourth, the nature of the study, with a small sample size and single center design, imposes
restrictions on the generalizability of the findings. We included a heterogeneous group of
people with PD with different backgrounds and did not specifically include participants
with more advanced stages of PD. Further research is needed to measure its effectiveness
on other subtypes and profiles of people and against other educational programs.
5. Conclusions
Our findings demonstrate that trying out different exercises can support judgments
and decisions and thus may be a viable tool for more effective exercise prescription pro-
grams for the PD community. It is easily replicable, improves patients’ knowledge about
exercise, and based on the reported interest of participants in attending another similar
program as well as the benefits they perceived of the usefulness of the program, is likely to
be well-received by health care professionals world-wide.
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Writing and Reviewing. J.B.F.: Formal analysis; Methodology; Writing and Reviewing. C.G.: Concep-
tualization; Data curation; Formal analysis; Investigation; Methodology; Writing; Reviewing and
Editing. All authors have read and agreed to the published version of the manuscript.
Funding: This research did not receive any specific grant from funding agencies in the public,
commercial, or not-for-profit sectors.
Institutional Review Board Statement: The study was conducted according to the guidelines of
the Declaration of Helsinki, and approved by the Institutional Review Board of Egas Moniz Higher
School of Health Board of Directors (ID 70; 17/02/2021).
Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.
Data Availability Statement: The data presented in this study are available on request from the
first author.
Acknowledgments: This publication is financed by national funds through the FCT—Foundation
for Science and Technology, I.P., under the project UIDB/04585/2020. The researchers would like to
J. Pers. Med. 2021, 11, 938 9 of 10
thank the Centro de Investigação Interdisciplinar Egas Moniz (CiiEM) for the support provided for
the publication of this article.
Conflicts of Interest: The authors declare that they have no conflict of interests.
Ethical Approval: Before conducting the study, a research protocol was analysed and approved by
the Institutional Ethics Committee of Egas Moniz Higher School of Health (ID 948; Date: 25/03/2021).
References
1. Fereshtehnejad, S.M.; Postuma, R.B. Subtypes of Parkinson’s Disease: What Do They Tell Us About Disease Progression? Curr.
Neurol. Neurosci. Rep. 2017, 17, 34. [CrossRef]
2. Conradsson, D.; Löfgren, N.; Nero, H.; Hagströmer, M.; Ståhle, A.; Lökk, J.; Franzén, E. The Effects of Highly Challenging Balance
Training in Elderly With Parkinson’s Disease: A Randomized Controlled Trial. Neurorehabilit. Neural Repair 2015, 29, 827–836.
[CrossRef]
3. Keus, S.; Munneke, M.; Graziano, M.; Paltamaa, J.; Pelosin, E.; Domingos, J.; Brühlmann, S.; Ramaswamy, B.; Prins, J.; Struiksma,
C.; et al. European Physiotherapy Guideline for Parkinson’s Disease; KNGF/ParkinsonNet: Nemegen, The Netherlands, 2014.
4. Dineen-Griffin, S.; Garcia-Cardenas, V.; Williams, K.; Benrimoj, S.I. Helping patients help themselves: A systematic review of
self-management support strategies in primary health care practice. PLoS ONE 2019, 14, e0220116. [CrossRef]
5. Fox, C.; Ebersbach, G.; Ramig, L.; Sapir, S. LSVT LOUD and LSVT BIG: Behavioral Treatment Programs for Speech and Body
Movement in Parkinson Disease. Parkinson’s Dis. 2012, 2012, 391946. [CrossRef] [PubMed]
6. Millage, B.; Vesey, E.; Finkelstein, M.; Anheluk, M. Effect on Gait Speed, Balance, Motor Symptom Rating, and Quality of Life in
Those with Stage I Parkinson’s Disease Utilizing LSVT BIG(R). Rehabil. Res. Pract. 2017, 2017, 9871070. [CrossRef]
7. Isaacson, S.; O’Brien, A.; Lazaro, J.D.; Ray, A.; Fluet, G. The JFK BIG study: The impact of LSVT BIG®® on dual task walking and
mobility in persons with Parkinson’s disease. J. Phys. Ther. Sci. 2018, 30, 636–641. [CrossRef]
8. Ramig, L.; Halpern, A.; Spielman, J.; Fox, C.; Freeman, K. Speech treatment in Parkinson’s disease: Randomized controlled trial
(RCT). Mov. Disord. 2018, 33, 1777–1791. [CrossRef] [PubMed]
9. Carapellotti, A.M.; Stevenson, R.; Doumas, M. The efficacy of dance for improving motor impairments, non-motor symptoms,
and quality of life in Parkinson’s disease: A systematic review and meta-analysis. PLoS ONE 2020, 15, e0236820. [CrossRef]
10. Aguiar, L.; Priscila, R.; Morris, M. Therapeutic Dancing for Parkinson’s Disease. Int. J. Gerontol. 2016, 10, 64–70. [CrossRef]
11. Kalyani, H.; Sullivan, K.A.; Moyle, G.; Brauer, S.; Jeffrey, E.R.; Kerr, G.K. Impacts of dance on cognition, psychological symptoms
and quality of life in Parkinson’s disease. NeuroRehabilitation 2019, 45, 273–283. [CrossRef]
12. Liu, H.H.; Yeh, N.C.; Wu, Y.F.; Yang, Y.R.; Wang, R.Y.; Cheng, F.Y. Effects of Tai Chi Exercise on Reducing Falls and Improving
Balance Performance in Parkinson’s Disease: A Meta-Analysis. Parkinson’s Dis. 2019, 2019, 9626934. [CrossRef]
13. Choi, H.J. Effects of therapeutic Tai chi on functional fitness and activities of daily living in patients with Parkinson disease. J.
Exerc. Rehabil. 2016, 12, 499–503. [CrossRef]
14. Liu, X.L.; Chen, S.; Wang, Y. Effects of Health Qigong Exercises on Relieving Symptoms of Parkinson’s Disease. Evid.-Based
Complement. Altern. Med. 2016, 2016, 5935782. [CrossRef]
15. Chen, S.; Zhang, Y.; Wang, Y.T.; Liu, X.; Song, W.; Du, X. The effect of Qigong-based therapy on patients with Parkinson’s disease:
A systematic review and meta-analysis. Clin. Rehabil. 2020, 34, 1436–1448. [CrossRef]
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